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CONSTANT MAGNETIC FIELD ON BLOOD CLOTTING INDICATORS 


1 IZVESTIYA AKADEMII NAUK LATVIYSKOY SSR in Russian No l, Jan 83 


(manuscript received 1 Apr 82) pp 84-91 


iText] Recently, physical factors, including magnetic fields, are being u 
ré ind more along with pharmacological means in the treatment of neuro- 
ingio] ical conditions. 


[here has been systematic expansion in the research on the possibilities for 
uSing magnetic fields in the treatment of various syndromes of vascular 
jiseases, including those affecting the brain. This is accompanied by the 
liscovery of new therapeutic effects of magnetic fields, the simplicity, 
accessibility, and economy of their application, and the possibility of 
ontrolling the direction and dose of this factor's action. 


it has been established that the effect of a magnetic field can alter the 
ylood's, clotting properties, but the results of these experimental and clinical 
studies are not uniform and are contradictory, since the authors used different 
parameters for the magnetic fields and varying exposures to the fields. Thus in 
an experiment on rats using a magnetic field with an intensity of 200 millitons 
with a 4-hour exposure repeated over 7 days, there was an acceleration in the 
beginning and end of blood coagulation and activation of the fibrinolytic system 
LO}. According to the data from another group of authors, with the application 
»f a constant magnetic field with an intensity of 100-250 millitons for 10-30 
lin, there was a tendency among the patients for a decrease in the number of 
thrombocytes, but the blood clotting time did not change significantly [8]. 


In a study of blood clotting indicators in people working at an aluminum plant 
ind subjected to a regular effect of a constant magnetic field with an intensity 
»{ approximately 5 millitons, a clear tendency toward hypocoagulation was 
»bserved, which in the author's opinion was caused by changes in the activity of 
he majority of plasma factors that are involved in all phases of blood clotting 


4 ; 


A therapeutic anticoagulant effect was obtained by applying a constant magnetic 
field (10-30 millitons) using the contact method (with small magnets) [14]. In 
in experiment on rabbits, a hypocoagulation effect was also observed with the 

application of a constant magnetic field with a 20 milliton intensity [11]. In 








ince, wever;r, j j au Bert. t ie ravut t naet tne j  kuence ft i 
id , there was ar crease in aggregation and adhesion of 

ind thrombocytes, and a in ease in tne Ayuilatior properties of 

1! formation of intravascular mgiomerates dhe in this ise tne 
ied a magnet rieid with an intensity trom 60 to to ind 
dy of the animal was exposed to the magnet rieid. Le As 
mducted research on patients with ischemic heart disease and 

ind demonstrated a tavorabie effect on the dynamic functions of 
with the application of a constant magnetic field with an intensity 
1S « 
cording to preliminary data, it has been determined that the 
in the application of a magnetic field play a decisive role in the 
rection of blood clotting properties. Additional, comprehensive 
hemostatic indicators was required in order to confirm this effect. 
goal of the present study. 

yf the results of our previous research 3,15], to obtain an 
t effect we selected small cylindrica. magnets made of an SmCO, 
mn in diameter and 6-10 mm long, with induction at the pole of 
itons. The magnets were relatively light and convenient to apply, 
tinguished by a high degree of stability in the parameters of the 
id. 

»9f obtaining preventive and therapeutic anticoagulant effects, we 
with inductions equal to 10, 20, 30, and 50 millitons within the 
S. The magnets were fixed to the skin on the lower third of the 
he area of the radial artery. The exposure time depended on the 
nagnetic field and ranged from 1-/ days. 
ng the parameters and exposure time for the magnetic fields to 
esired tnerapeuli hypocoagulation effect, we also took into account 
which showed that the basis tor treating various iseases with 
lds is the nature of the body's adaptation responses to external 
which corresponds to the mobilization of its resistance with the 

Apenditures. The authors of that study established that the 
training ana activation reate in the body the optimal internal 
and mobilize the body's defense functions. However, if the chosen 
too strong, then a stress response occurs in the body which can 
a pathological condition with extended activit of the body's 
inisms. Research done by these authors has shown that one of the 

tress response is the hypocoagulation effect; the training 

aracterized by marked hypocoagulation; and the activation effect 
ized Dy tabilization ot the otting system and the blood's 
ion action. 

research has shown that contact-distant or local effects ‘rom small 

i in SM alloy reate in the body conditions for the development 
ro nged nhypocoagulation effects and the blo d's lotting properties 
rmai nly 1-2 weeks or more after the action of the magnetic field 
ir Opi nm, these two phases in the status of the blood clotting 
spond to the training and activation responses (|3!. 








[he basis for our selection of the contact method of applying constant magnetic 
{, with small magnets, oriented toward an arterial vessel, is explained in 


iodel shown in Figure l. 
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Figure |. Model of contact action of a constant magnetic field on an arterial 
vessel. Abbreviations: d_ - diameter of the vessel; h_=- distance from magnet 
to axis of vessel; V - velocity of blood flow through véssel; D, - thickness of 
i single layer of formed elements in blood; d_- diameter of magnet; h_- height 
yf magnet; N, S - poles of magnet; D, - thickness of pad between magnet and 
skin; an - zone of action of constant magnetic field. 

parameters of the magnet and the zone of action of the constant magnetic 
field shown in the model are: d_#*=15 30 mm; h_=10 12 mm; the magnetic induction 
at the base of the magnet is I =980 400 millitons; the magnetic induction at a 
fistance 5 mm from the base of the magnet's pole is I,#10 50 millitons; the 
length of the zone of action of the magnetic field is l =3d_=3(15 30)mm; 


‘ ; 
“() 5 mm. 


he parameters of the blood vessel are d =3 6 mm; h 1.5 6 mm; V=20 cm/sec; the 


ee es ee ¢ ; ) 

thickness of one layer of formed elements is D,=2 microns. The exposure to the 
‘ } 4 ’ 

lagnetic field lasted 5 7 days. When the calculations were made, it was assumed 


that the volume of blood passing through the vessel was approximately 4 liters. 


ng the model that has been described, it was possible to make an approximate 
slculation of the total time of magnetization for one layer of formed elements 
in the blood over 7 days (the maximum duration of one magnetization session in 


Our study). 


[f we take the diameter of the vessel . to be 4 mm, its cross-section is 
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through the zone of action of the constant magnetic field; the zone of action of 
{rye tT) sfant magnet ic field with d Uy mm Lis l =4¢ 20260 Mihi « A Single laver 

m zp, a d 

bor i elements in the blood with a thickness of D,#2 microns passes through the 
I ye fion of the onstant magnets fre lid tint. @ | /V*o/; ZU U.S wees. Lhe 

. , _ We . All 
i nyle layer ot tormed elements will pass through fhe zone of action of the 
onstant magnetic field a second time after 4 liters ot lood have flowed 


7 


through, that is, all the blood located outside of the depot. In this case, the 
period of magnetization of a single layer of formed elements will be equal on 


he average to the ratio between the total volume of blood V to the volume of 


blood that passes in 1 sec at V, , that is, 
ic 


The calculations show that a single layer of formed elements in the blood is 
exposed to the magnetic action for only 0.3 sec, with a 27 min interval between 
: 


repeated exposures. Thus, during the exposure tire t_, the total time of 
action of the magnetic field on a single layer of formed elements is 


' Dy 1.s mit 


[Thus what seems to be prolonged magnetization is actually magnetization in a 
series of impulses, as shown in Figure ?. The number of cycles of magnetization 


| 
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Figure 2. Diagram of the action of a constant magnetic field on a single layer 


formed elements in the blood. Abbreviations: I - Size of magnetic 


, ’ T ‘ fr coal wr rs @u : ’ " : f / j ‘ ur ~ ] ° 7 —s : 
induction; I - maximum magnetic induction acting on the vessel; th duration 
' 
ee . ‘ - - a , 7 " . " - on * 
movement through magnetization of single layer; t =t, - Length of an impuise 
> - + ly } . 1 y ea > > oo 7 — > 
the constant magnetic field acting on the single layer of ftormed elements. 





Thus by choosing the geometrical measurements (diameter, height) of the magnet 
ind the size of magnetic induction, and knowing the parameters of the vessel and 


the velocity of blood flow through the vessel, one can change the length of the 
magnetization impulse on a single layer o! formed elements and the duration otf 
movement through the impulses; and by changing h , the size of the magnetic 
induction I on the vessel can be changed. 

“ 
Jn the basis of theoretical substantiation and experimental research, we studied 


inder clinical conditions the effect of this method of magnetization on various 
indicators of blood ciotting properties. 


[he research was done on 52 patients with initial signs of incomplete blood 

irculation in the brain, caused by atherosclerosis of blood vessels supplying 
the brain. All those with contraindications for anticoagulation therapy were 
excluded from the study. Varying degrees of a marked tendency toward 


hypercoagulation were observed among the patients in the initial stage. 


Analyses of the blood were done immediately prior to application of the magnet, 
|-3 times during magnetization, and on the first and fifth days after the magnet 


was removed. 


de monitored the dynamics of whole blood clotting time using Birker's method; we 
‘ounted the number of thrombocytes using a Goryayev chamber and phase-constrast 
microscopy; also taken into account were indicators from a thromboelastogram 
(TEG), p, k, t, T, and MA; an autocoagulation test was performed according to 
Besard's method (1965) with subsequent analysis of the T,, T,, A, MA, LIT 
indicators. Aggregation properties of thrombocytes were determined according to 
J. R. O'Brien's method (1962) with a modification by N. I. Tarasova (1974), 
taking into account the small, medium, and large aggregates formed in the second 
ninute of aggregation. The intensity of the process of disaggregation was 
jetermined from the number of large aggregates remaining 10 minutes after the 
ynset of the aggregation process. The hematocrit was also determined. 

The constant magnetic field applied according to our method caused a 
nypocoagulation effect among the patients; the degree of the effect depended 
orimarily on the size of the magnetic induction and the exposure time. 


As Figure 3 shows, the effect of 7-days' exposure to a constant magnetic field 
with an induction of 10 millitons was a clear increase in the clotting time for 
blood within the vessel; the average increase was 32.1 percent (t>tev; 
3.2173.05). When a magnetic field was applied with an intensity of 20 millitons 
ver a 5-day period, there was an average increase in blood clotting time of 
53.2 percent (t>tyy; 4.1872.26). The most pronounced increase in clotting time 
was obtained when we used a magnet with an intensity of 30 millitons for only 2 
days; there was a 163 percent increase in clotting time (t>tsy; 9.6472.13). A 
magnetic field within the limits of 30 millitons in this case turned out to be 
the optimal for the most rapid and most pronounced increase in clotting time. 
With a greater increase in the intensity of the constant magnetic field, the 
jegree of change in whole blood clotting time decreased. For example, with an 
induction of 50 millitons, clotting time increased by only 39.4 percent (see 
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Figure 3. Changes in average indicators of whole blood clotting time (in min) 
under the influence of a constant magnetic field of 10 millitons (1), 20 
millitons (2), 30 millitons (3), and 50 millitons (4). The symbol * indicates 
termination of the constant magnetic field activity. 


There was a decrease in the activity of thromboplastin and thrombin that was 
parallel to the increase in blood clotting time resulting from exposure to a 
onstant magnetic field with a given intensity. This is shown in the reduction 
in the indicators A and MA, and the increase in T,, T,, and the autocoagulation 
test. From the application of a constant magnetic fiéld with an induction of 30 
millitons, the indicator A declined from an initial 52.4+9.2 percent to 32.2+7./7 
yercent on the third day of exposure to the magnetic field (t<tay; 1.59<2.13). 
[he indicator MA showed a less ag decrease (from 105+0.9 percent to 

)0.2+0.7 percent). The time segment increased from the initial l. 94+0. 34 
min to 3.3140.33 min on the third day of magnetization (trty v5 2.74>2.13). In 
iddition to the shifts in the indicators already noted, there was an increase in 
the time required to reach maximum clotting activity T.--from a baseline average 
»f 7.10+0.20 min to an average of 8.50+0.90 min at the time magnetization was 


terminated (t<t 1.4362.13). 


av? 
We compared the changes in the autocoagulation test indicators to the dynamics 
sf the data from the thromboelastograms; on the third day of magnetization there 
was an increase in the time segments on the thromboelastgrams: p increased from 


10.5+0.9 min to 12.5+0.8 min; k increased from 5.8+0.6 to 6.9+1.0 min; and T 
increased rrom 31.641.3 to 48.1+4.8 min. 
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4.ance in tne comp.iex process oft blood clotting. There was a decrease in the 


jalue of the LIT in the autocoagulation test. After 2 days of magnetization by 
i constant magnetic field with an induction of 30 millitons, the value of the 


e autocoagulation test decreased from 1.79+0.11 to 1.44+0.11 (tot; 
-1472.13) after the magnet was removed; this indicates a decrease in the 
coal 


ictivity of slow-acting antithrombins (primarily antithrombin III) and a 
jecrease in the process of fibrinolysis. 


Atter the exposure to constant magnetic fields, there was an increase in the 
i<imum amplitude of the curve (MA) on the thromboelastogram; that is, there wa 


im increase in the quantity and quality of the fibrin. 


ill the cases that we observed, there was an increase in the number of 
onnecti 


irculating thrombocytes in the blood in connection with the effect of the 
magnetic fields applied according to our method. This was also clearly 
i mpensation response. With the increase in the number of Ctnrombdocytes, tnere 
W453 4 greater concentration of thrombocytic clotting factors. With the 
application of constant magnetic fields with intensities of 10, 20, and 30 


litons, the number of circulating thrombocytes increased on the day the 
5,000+18,000 to 267,0004+15,000; from 
from 235,000+26,000 to 333,000+22,000, 


lagnetization was terminated from 22 
160 $0+25,000 to 295,000+23,000; and 


re 


ler the influence of constant magnetic fields, the aggregation properties of 
thrombocytes changed in different directions depending on the intensity of the 
S 


nduction of the fields, as Figure 4 shows. In the majority of cases the 
inges were statistically insignificant and appeared in the form of a more 
r S } t ender CV e 


lency toward hypoaggregation was observed as ane t 4 
is with inductions of 10 and 20 millitons; and when the magnet was re 
there was an increase in the number of free thrombocytes and small aggregates, 
after 


7G ; ie rease ai LHe numoer >: iarge aggregates. On tne Sixt ¢ aay 


izgnetization with 20 millitons, the number of free thrombocytes increased Dy an 
~*? ( ‘ . t, aé%4 \- Y - sae ‘a ~ & 77 ~ > ~~ + 
iverage of 10.8 percent (t<t,y; 0.4342.26); the number of small aggregates 
{fs > . f ‘4 " "7 ln 4 on a _ own » oem a ¢ e 
r i / Ie J percent Aad; ).26 2-20); Lue numoer ofr nedium aggrezaces 
reased by 1.6 percent (t<tav; 0.09°2.26); the number of large aggregates 
; 
(t<tyy; 0.72<2.26). This indicates 


lecreased by an average of 11.6 percent 
relative reduction in the intensity of the process of thrombocyte aggregation. 
t ot 


i jer the influence of constant magnetic fields, there was n nly an 
- ’ on b ] . + 7? } . le _ a ‘oa > |} - } 
a = ‘ t re bu eT tf Tree (nr gmoocytres, Dut aiso an increase Ali tne numoder 
i. , ; ' : ; ; 
. P - ; 7 . eat . : a - ag oo , - -- 
sma ind medium aggregates, whicn is cieariy tied to tne decrease in tne 
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on the second day there was a significant (39 percent) increase in 


of free thrombocytes over the initial level (t 'tey, 3¢4072.13); there 
ease in the number of small and medium aggregates (an average of 4.8 
id a 2.0 percent decrease in the number of large aggregates. On the 
however, the Opposite effect was observed: the number of free 
decreased and the deviation from the initial level did not exceed 
; the number of small aggregates increased by 18.5 percent; the 
arge aggregates increased by an average of 58.3 percen (trty ys 


This is evidence of the increase in the thrombocytes' aggregation 


y toward hyperaggregation of thrombocytes was observed with the 
»f a constant magnetic field with induction equal to 50 millitons; 
jecrease (1.4 percent) in the number of free thrombocytes; a 
-7) in the number of small aggregates; and increase in the number of 
large aggregates (7.5 percent and 13.0 percent, respectively), but 


ts turned out to be insignificant. 


Small Medium Large 


»S Aggregates Aggregates Aggregates 
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nanges in the aggregation properties of thrombocytes under the 


ynstant magnetic fields with inductions of 10, 20, 30, and 50 


Ahbreviat L ns are the 3;ame as in Figure a Pis the initial level of 
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' - cr - Ne o . ; . 
ytes aggregation properties. 
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Yientation of Magnetic Flux Lines and 


Shape of Magnetic Field of Pentapolar Magnet 


Anen the treatment results were positive, pain usually decreased significant 
ifter 3 days, and a sensation of pleasant warmth appeared in the area to whic 
t nagnet wa ippiied,. In some patients, 4in increased slightly on %t 
een ot lays, after which it disappeared and did not return. 
hv tients (50) were divided into three groups depending on the results of 
ising the permaneut magnetic field, observed in a period from 6 months to ] 
ear ee Table). Patients of group 1 did not experience noticeable relief 
from magnetotherapy; pain decreased somewhat orly during the time of applica- 
t mn or for a short period following it. Patients in group 2 first experiences 
, jnilficant decrease in pain or its total disappearance, but following ths 
ir Se f treatment the pain gradually resumed and soon attained its previou 
te ty. Patients in grou } exhibited complete and stable disappearance of 
iin and recovery of mobility in the joint without recurrence of disease 
l Low jy the Our S¢ f Magnetothnerapy, therapeuti jymnastics, massage, water 
treatment and ecnanotnerapy, whi led to ompiete recovery otf wemernt mn tne 
1iGer joint, were prescripedc to patients with severe contractures © the 








Effectiveness of Magnetotherapy r 
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Investigation of remote results showed that pain disappeared completely and did 
not rz ir in the entire period of observation in 28 out of 50 patients In 


/ /aLAs 
‘ 


four patients magnetotherapy provided only temporary relief, and in 18 it haa 
| 7 . 
= 


ffect. These patients were subjected to a course of hydrocortison: 
injections into the pain point, which led to stable elimination of the patho- 
wi) i ro ‘ I~ 
A permanent magnetic field created by multipolar magnets can be used successfully 


wt Ne ot oe 


in addition to elastic magnets to treat some diseases of the locomotor-bearing 
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/Text/ In the last few years the development of communication and energy 
transfer systems has led to an exponential increase in the levels of anthro- 
pogenic electromagnetic fields. It has been demonstrated that electromagnetic 
radio-frequency fields have an unfavorable effect on some organs, systems and 
organisms as a whole. 


[here are contradictory reports on the damaging effect of electromagnetic 
fields on the functional state of the sexual system in man /fi- 5/ and on the 
reproductive system in animals /6- 9/. However, the effect of low-intensity 
electromagnetic fields on the fertility of animals and on the intrauterine and 
postnatal development of their offspring has not been studied up till now. 


We investigated the generative function of animals (rats) under the effect of 
a low-intensity electromagnetic industrial- and super-high-frequency field, 
established the nature and changes and determined the possible remote conse- 
quences of the effect of the electromagnetic field on the organism. 


The experiments were conducted on nonpedigree white rats weighing 120 to 140 
grams (665 females and 337 males). A total of 728 fetuses were analyzed and 
,726 young rats of the first generation were examined. 


[The experimental animals were under the effect of electromagnetic industrial- 
frequency fields for 22 out of 24 hours during 165 days (135--experiment and 
30--period of aftereffect). The conditions of the field's effect are as fol- 
lows: group I, exposition; II, 1 and III, 0.5 kV/m. 


[fhe indicators of the state of the gencrative function were as follows: cap- 
icity for fertilization (determined according to the time from the day of mat- 
ing until delivery),fertility (average number of young rats in a litter, their 
weight at birth and the number of stillborns), number of parturient females, 
which died during or after delivery, as well as anomalies in the development 
of offspring and the postnatal death of young rats. 








lhe microstructure of gonads was studied. The following morphological and 
lnoetional indiees of permiitozoa were determined in males: concentration of 
spermatozoa in a cellular suspension prepared from testes with appendices; 
number of living and nonliviny spermatozoa; correlation of normal atypical 
forms; functional activity of the mitochondria of testes (state of oxidative 
phosphorylation). 


The state of spermatogenesis was evaluated according to the index of spermato- 
genesis, the average number of spermatogonia in a tubule and the number of tu- 
bules with a cast-off epithelium. 


In addition to the enumerated general indices of the state of the reproductive 
function, the function of ovaries in females was studied by means of the vag- 
inal test. The average length of a cycle and the number of normal and abnor- 
mal cycles per female in a month were determined. 


fhe embryonal development of tne offspring of experimental animals was inve.- 
tigated on the 20th and 2lst day of pregnancy. The number of yellow bodies 

in ovaries and of the places of implantation and the general embryonal mortal- 
ity were calculated during an autopsy. The macroanatomical method was used 

to detect the pathology of internal organs /10/. 


since the state of offspring is the determining index in the evaluation of the 
sexual function, in addition to an analysis of the embryonal material, the 
postnatal development of young rats of the first generation born from experi- 
rental animals was studied. The number of stillborn rats in every litter, 
-heir postnatal death up to the 2lst day of development, line and mass para- 
meters on the day of birth and on the 5th, 15th and 2lst day of development 
ind the time of unstucking of ears, sighting and hairing were recorded. 


\s the results of this investigation have shown, a prolonged systematic effect 
/f an electromagnetic industrial-frequency field of an intensity of 1 to 5 kV/m 
has an unfavorable effect on the processes of reproduction of animals. The 
damaging effect is determined by the magnitude of intensity of the electromag- 
netic field and by the length of effect and depends on the sex of experimental 
animals. The effect of an electromagnetic field of an intensity of 0.5 kV/m 
loes not significantly change the state of the generative function. An elec- 
tromagnetic industrial-frequency field of an intensity of 1.5 kV/m disturbs 

the functional state of gonads and embryonesis, as well as the postnatal dev- 
clopment of the offspring of experimental animals. As a rule, the capacity 

for reproduction is retained (cases of sterility of animals were not observed), 
which is not a convincing basis for a conclusion on the lack of effect on proc- 
esses of or ‘production /il/. 


Ihe following were common changes in the reproductive function for males and 
females: increase in the time from the mating of males and females up to del- 
] 


ivery, small fetuses of offspring, increase in the number of stillborn rats 


ind rats dying before the 2lst day of life and cases of anomalies in develop- 


ment (individual defects in extremities, hematomas in newborn rats and retard- 
ition in the development of the hair cover). 











Disturbances in the function of ovaries were established in females. The to- 
tal length of the estrual cycle increased, the number of cycles per month was 
lowered, the number otf normal cycles decreased sharply and the length of the 
stave ot rest rose. Plethora (sometimes sharp) of the uterus and ovaries was 
noted during a morphological investigation. The dystrophy of epithelium cells 
yf secondary follicles, induration of the stroma and detachment of the cells 

of the granular layer from the basal membrane detected in ovaries during a 
comparison with the disturbance in cycling point to the dysfunction of ovaries. 


The inhibition of the reproductive function of males can be explained by the 
change in the functional indices of sexual glands. A decrease in the total 
number of spermatozoids and an increase in nonliving spermatozoa and in their 
atypical forms were observed. Hyperemia disorders and dystrophic and destruc- 
tive changes developed against their background, which brought about a drop 

in the morphological indices of the spermatogenic epithelium, were noted dur- 
ing an investigation of the microstructure of gonads. The index of spermato- 
genesis was lowered, processes of desquamation of the generative epithelium in 
testes intensified and the number of immature forms of spermatozoa increased. 


Since functional shifts in the sexual system of experimental animals did not 
reach the degree of sterility (in all cases offspring were obtained and the 
number of young rats in one litter in experiment and control was comparable) 
and detects in development and the functional inferiority of the growing or- 
ganism are often detected after birth, we studied the postnatal development 

f young rats born as a result of cross mating. Differences in the develop- 
ment of the offspring of experimental females crossed with intact males, as 
compared with the offspring of intact females and experimental males, were es- 
tablished. An increase in general embryonal and postnatal mortality and a 
decrease in weight on the lst, 5th, 15th and 2lst day were observed in the off- 
spring of experimental females, which points to a more severe damage of the 
generative function of females by the electromagnetic field. 


[he reproductive function of females (120 rats) under a 4-month effect of a 
super-high frequency 10-cm range field (energy flux density, 2,500, 500 and 
100 uW/em*) was studied. A change in the generative function was established 
ind the damaging effect was determined by the energy level. An increase in 
the time from the day of mating of females with males until delivery and in 
the number of young rats per litter was disclosed in the first group (energy 


} vw ; 9 " . ) q tsp * 
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[t is well known that damaging factors can have not only a cytotoxic effect or 
listurb the structure of gonads of animals, but also produce changes leading 

either to the death of the zygote during fertilization or manifested later dur- 
' ne period of embryogenesis and development of offspring. Damaged sex 

ells are fertilizable. However, offspring can be nonviable. 


We detected the following deviations during the postnatal period: decrease 
in the weight and length of the body of young rats in experimental females of 
the three groups on the 3rd, 5th, 15th and 2lst day of the first month of 
life; increase in the periods of development of the hair cover and opening of 
eyes. These changes led to a decrease in the viability of offspring, which 








was manifested under the conditions of effect of a physical load. The time 
f swimming of young rats, as compared with control, was sharply reduced in 
the three experimental groups. At the same time, during an investigation of 
embryonal development signiticant changes were not detected. Only an increase 
in the number of yellow bodies and places of implantation was noted. An in- 
rease in embryonal mortality was not observed. The damaging effect of this 
factor was manifested in offspring later--endurance for a physical load was 


7 ee ; 
Lowered. 
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Thus, the results of this investigation have shown that reproductive organs 
ire most sensitive to the effect of an electromagnetic field. At the same 
time, the generative function of females is damaged to a greater extent. The 
time from the mating of females with males until delivery, mass indices of 
ffspring during the first month of life, periods of development of the hair 


| 


ver and opening of eyes and tolerance for a physical load are especially 
sign l q icant. 
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nection with a change in certain endocrine functiors upon exposure 
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t} A study was made of the immunologic potential of the organism, 
from the capability to develop primary and secondary immune responses, 


of 


a 


yn 97 male rabbits immunized i/v with thymus-dependent antigen at 
lls to produce the primary immune response. The secondary response 


nduced by repeated injection of the antigen in the same dose after 30 


Decimeter waves were applied by means of a contact ceramic radiator 


in diameter, flux density 120 mW/cm? each day for 6 minutes for 10 
The decimeter waves produced both immunostimulating and immunodepressin 
lepending on the relationship of decimeter wave exposure to the period 
inogenesis. The synthesis of nonspecific immunoglobulins is more 
int to the depressive effect of decimeter waves than the synthesis of 
immunoglobulins. Activation of the thyroid by decimeter waves occurs 
r than the immunostimulating effect. References 10: 4 Russian, 
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